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摘   要 







MMA 溶液聚合得到 P(MMA/MPS)共聚物，P(MMA/MPS)共聚物与水解的 TEOS
形成溶胶体系，溶胶易于在 PMMA 基材表面涂覆。探讨不同反应条件及组成对
MMA/MPS 共聚及涂层的涂覆效果，确定 佳组成比：单体 MMA/MPS=3:1，引
发剂(BPO)浓度为 3%，75℃下聚合反应 3h 后混入 10%TEOS(正硅酸乙酯)水解产
物形成溶胶体系，在 PMMA 基材上进行液面下降法涂覆，经热固化后的涂层不






段具有一定的柔性；制备的 PMMA 表面涂覆涂层厚度为 3μm 左右，其表面平整、





















Optical plastics, such as those made from Poly-methyl methacrylate (PMMA), 
poly-carbonates (PC) or diallyl diglycol carbonate resin (CR-39), have several 
advantages over lenses made from inorganic glasses. In addition to their excellent 
optical quality, optical plastics offer lower density and higher impact resistance. 
However, the low stratch-resistance and surface hardness of these plastics causes a 
fast decrease of the optical quality. In the past years, hybrid organic/inorganic 
materials, mostly produced by sol-gel processes, have been widely used as 
scratch-resistant coatings for plastic lenses. 
This thesis tries to prepare MMA/MPS copolymer by solution polymerization of 
MMA and MPS, which becomes gel system when mixed with hydrolytic TEOS. Such 
system is easy to be coated on the surface of PMMA substrate. It discusses the 
influences, brought by different reaction conditions and compositions, on the 
copolymerization of MMA and MPS and the coating effect. It was found that the 
optimum weight ratio of MMA and MPS is 3, when the concentration of BPO is 3%, 
and the system was mixed with 10% hydrolysis product of TEOS 3 hours after the 
copolymerization was initiated under 75℃. The coating was coated on the surface of 
PMMA substrate by Liquid Surface Descending Method. After the thermosetting, the 
coating can not only enhance the stratch-resistance (gloss loss rate was 31.1% after 40 
times of wiping), but has an anti-reflective effect on PMMA as well (peak 
antireflective was 93.2%). 
Through the study on GPTMS and the composite system of 
TEOS/MTMS/DMDMOS, the thesis discusses the key factors, affecting the properties 
of coating, with different weight ratios and in different reaction conditions. The curing 
reaction leads to the ring-opening and addition curing reactions among most epoxy 
groups, which result in favorable adhesion to the substrate. The rest epoxy groups 
bring about certain flexibility in molecular chain segments. The coating on the surface 















substrate. The coating raises the hardness of PMMA from 2H to 5H, offers good 
protect to PMMA substrate and obviously improves the transmittance. Moreover, 
because of the lower free energy of the coating, it has outstanding spreading property 
on the surface of PMMA. 
 
Keywords：optical plastics；scratch-resistance coatings；antireflective coatings； 







































































代品[8]。表 1-1 列出了光学玻璃与光学塑料优缺点的比较： 
 
表 1-1 光学玻璃、光学塑料优缺点比较 
Tab.1-1 Comparison of advantage and disadvantage  











































表 1-2 和表 1-3 分别列出了光学玻璃和光学塑料的物理机械性能及光学性能
的比较： 
 
表 1-2 物理机械性能比较 
Tab.1-2 Comparison of mechanism property  











ρ(g/cm3) 2.53 1.32  1.19  1.20 1.07 
ISP(kJ/cm2) - 2～3 2～3 80～100 2～3 
LH(M) - 100 70 90 80～100 
- 140 90 130 0.8 T /℃ d
- 1.0 2.0 0.4 8.0 R/％ 
α/10-5cm· 
0.0074 12 6.9 7.0 12 
cm-1·℃-1
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